Anti-CD3 monoclonal antibody therapy. An approach toward optimization by in vitro analysis of new anti-CD3 antibodies.
Several problems remain associated with anti-CD3 monoclonal antibody therapy, including first-dose reactions, recurrent rejection, and the host humoral response to the xenogeneic mAb. One approach toward optimization of anti-CD3 mAb therapy involves the use of anti-CD3 mAbs of defined idiotype, isotype, and epitope specificity, so that the desired T cell activation and suppression properties are obtained and neutralization by antiidiotypic antibody is avoided. The purpose of the present study was to define the contribution of mAb isotype and epitope specificity in determining T cell activation and suppression potencies and to evaluate the idiotypic relationships among ten anti-CD3 mAbs and one anti-TCR alpha beta mAb selected for this study. Epitope mapping by flow cytofluorometry indicated that one mAb, OKT3D, possesses an epitope specificity distinct from that of other anti-CD3 mAbs. Analysis of early T cell activation, proliferation, and lymphokine production (TNF-alpha, gamma-IFN, and GM-CSF) indicated that mAb isotype exerted a profound effect on activation potency (IgG2a much greater than IgG1 greater than IgG2b), whereas epitope specificity exerted a minor effect. CTL inhibition studies demonstrated an epitope effect with highest inhibition potencies observed with OKT3D IgG1 and OKT3D IgG2b mAbs. Idiotypic analysis of nine mAbs indicated that all anti-CD3 mAbs except OKT3E possess idiotypes distinct from that of OKT3. Thus, two anti-CD3 mAbs, OKT3D IgG1 and OKT3D IgG2b, possess high immune suppression potency, low activation potency, and idiotypes distinct from OKT3. In conclusion, selection of anti-CD3 mAbs of defined idiotype and appropriate T cell activation and suppression properties may provide a means for mitigating problems associated with OKT3 therapy.